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In  addition,  the  dam  has  a  i.urher  of  problem  areas  which, 
if  left  uncorroctod ,  have  the  potential  for  the  development 

of  hazardous  conditions  and  must  be  corrected  within  one  year. 
Those  areas  are: 

1.  fackfi 1 1  the  eroded  area  of  the  embankment  downstream 
of  the  left  spillway  training  wall  (spillway-embankment  contact) . 

2.  The  reservoir  drain  should  be  returned  to  operating  con¬ 
dition. 

3.  Backfill  the  gully  at  the  right  abutment  and  divert 
tho  surface  runoff  from  pavement  and  adjacent  areas  away  fron 

»the  right  abutment. 

4.  Remove  all  brush  and  trees  from  the  crest,  embankment 
slopes  and  downstream  channel.  Provide  a  program  of  periodic 
inspection  and  cutting  and  mowing  of  the  embankment  surfaces 
and  the  downstream  channel. 

5.  Remove  and  haul  away  debris  from  the  downstream  chan¬ 
nel  and  at  the  spillway  crest.  Trovidc  a  program  of  periodic 
inspection  and  removal. 

4.  Provide  a  program  of  periodic  inspection  and  mainten¬ 
ance  of  the  dam  and  appurtenances  including  yearly  operation 
and  lubrication  of  the  reservoir  drain  system.  Document  this 
information  for  future  reference.  The  aforementioned  emergency 
action  plan  should  bo  maintained  and  updated  periodically  during 
the  life  of  the  structure.  _ 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 

D.C.  ,  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  condi¬ 
tion  of  the  dam  is  based  upon  available  data  and  visual  inspec¬ 
tions.  Detailed  investigations,  and  analyses  involving  topographic 
mapping,  subsurface  investigations,  testing,  and  detailed  compu¬ 
tational  evaluations  are  beyond  the  scope  of  a  Phase  I  Investi¬ 
gation;  however,  the  investigation  is  intended  to  identify  any 
need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available 
to  the  inspection  team.  In  cases  where  the  reservoir  was  lowered 
or  drained  prior  to  inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  removes  the  normal  load  on  the 
structure  and  may  obscure  certain  conditions  which  might  other¬ 
wise  be  detectable  if  inspected  under  the  normal  operating 
environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external  con¬ 
ditions,  and  is  evolutionary  in  nature.  It  would  be  incorrect 
to  assume  that  the  present  condition  of  the  dam  will  continue  to 
represent  the  condition  of  the  dam  at  some  point  in  the  future. 

Only  through  frequent  inspections  can  unsafe  conditions  be  de¬ 
tected  and  onl”  through  continued  care  and  maintenance  can  these 
conditions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Spillway  Test  flood  is  based  on  the 
estimated  "Probable  Maximum  Flood"  for  the  region  (greatest  rea¬ 
sonably  possible  storm  runoff),  or  fractions  thereof.  Because 
of  the  magnitude  and  rarity  of  such  a  storm  event,  a  finding 
that  a  spillway  will  not  pass  the  test  flood  should  not  be  in¬ 
terpreted  as  necessarily  posing  a  highly  inadequate  condition. 

The  test  flood  provides  a  measure  of  relative  spillway  capacity 
and  serves  as  an  aid  in  determining  the  need  for  more  detailed 
hydrologic  and  hydraulic  studies,  considering  the  size  of  the 
dam,  its  general  condition  and  the  downstream-  damage-  -potential . 
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ASSESSMENT 


The  examination  of  documents  and  the  visual  inspection 
of  Lake  Suzanne  did  not  reveal  conditions  which  constitute 
an  immediate  hazard  to  human  life  or  property.  However,  the 
dam  has  some  deficiencies  which  require  further  investigation 
and  remedial  action. 

Using  the  Corps  of  Engineers  screening  criteria  for  re¬ 
view  of  spillway  adequacy,  it  has  been  determined  that  the 
dam  would  be  overtopped  for  all  storms  exceeding  approximately 
4  percent  of  the  PMF.  The  overtopping  of  the  dam  could  cause 
the  erosion  of  both  abutments  and  the  downstream  face  of  the 
dam,  particularly  in  the  vicinity  of  the  spillway-embankment 
contact  resulting  in  dam  failure,  thus  significantly  increas¬ 
ing  the  hazard  to  the  loss  of  life  downstream.  The  spillway 
is,  therefore,  adjudged  as  "seriously  inadequate"  and  the 
dam  is  assessed  as  unsafe,  non-emergency. 

The  classification  of  "unsafe"  applied  to  a  dam  because 
of  a  "seriously  inadequate"  spillway  is  not  meant  to  connote 
the  same  degree  of  emergency  as  would  be  associated  with  an 
"unsafe"  classification  applied  for  a  structural  deficiency. 

It  does  mean  that  there  appears  to  be  a  serious  deficiency  in 
spillway  capacity  and  if  a  severe  storm  were  to  occur,  over¬ 
topping  and  failure  of  the  dam  could  take  place,  significantly 
increasing  the  hazard  to  loss  of  life  downstream  of  the  dam. 

Structural  stability  analysis  based  on  available  informa¬ 
tion  and  the  visual  inspection  indicates  that  the  stability 
of  the  spillway  section  against  overturning  and  sliding  is 
inadequate  for  all  loading  conditions. 


It  is  therefore  recommended  that  within  3  months  of 
notification  to  the  owner,  detailed  hydrologic/hydraulic 
investigations  of  the  structure  should  be  undertaken  to  more 
accurately  determine  the  site  specific  characteristics  of  the 
watershed  and  their  affect  upon  the  overtopping  potential  of 
the  dam.  The  results  of  these  investigations  will  determine 
the  appropriate  remedial  measures  which  will  be  required  to 
achieve  a  spillway  capacity  adequate  to  discharge  the  outflow 
from  at  least  the  one-half  PMF.  Within  twelve  months  of  the 
date  of  notification  to  the  owner,  modifications  to  the  structure, 
deemed  necessary  as  a  result  of  studies,  should  have  been  com¬ 
pleted.  At  the  same  time,  a  detailed  investigation  of  the 
structural  stability  of  the  spillway  should  be  nerformed.  In 
the  interim,  a  detailed  emergency  action  plan  must  be  developed 
and  implemented  during  periods  of  unusually  heavy  precipitation. 
Also,  around-the-clock  surveillance  of  the  structure  must  be 
provided  during  these  periods. 

In  addition,  the  dam  has  a  number  of  problem  areas  which, 
if  left  uncorrected,  have  the  potential  for  the  development 
of  hazardous  conditions  and  must  be  corrected  within  one  year. 
These  areas  are: 

1.  Backfill  the  eroded  area  of  the  embankment  downstream 
of  the  left  spillway  training  wall  (spillway-embankment  contact) . 

2.  The  reservoir  drain  should  be  returned  to  operating  con¬ 
dition. 

3.  Backfill  the  gully  at  the  right  abutment  and  divert 
the  surface  runoff  from  pavement  and  adjacent  areas  away  from 
the  right  abutment. 

4.  Remove  all  brush  and  trees  from  the  crest,  embankment 
slopes  and  downstream  channel.  Provide  a  program  of  periodic 
inspection  and  cutting  and  mowing  of  the  embankment  surfaces 
a^d  the  downstream  channel. 

5.  Remove  and  haul  away  debris  from  the  downstream  chan¬ 
nel  and  at  the  spillway  crest.  Provide  a  program  of  periodic 
inspection  and  removal. 


6.  Provide  a  program  of  periodic  inspection  and  mainten¬ 
ance  of  the  dam  and  appurtenances  including  yearly  operation 
and  lubrication  of  the  reservoir  drain  system.  Document  this 
information  for  future  reference.  The  aforementioned  emergency 
action  plan  should  be  maintained  and  updated  periodically  during 
the  life  of  the  structure. 
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SECTION  1  -  PROJECT  INFORMATION 


1.1  GENERAL 

a .  Authority 

The  Phase  I  inspection  reported  herein  was  authorized 
by  the  State  of  New  York,  Department  of  Environmental  Conserva¬ 
tion,  by  letter  dated  7  January  1980,  in  fulfillment  of  the 
requirements  of  the  National  Dam  Inspection  Act,  Public  Law 
92-367,  8  August  1972. 

b .  Purpose  of  Inspection 

This  inspection  was  conducted  to  evaluate  the  exist¬ 
ing  conditions  of  the  dam,  to  identify  deficiencies  and  hazardous 
conditions,  to  determine  if  these  deficiencies  constitute  hazards 
to  life  and  property,  and  to  recommend  remedial  measures  where 
required . 

1.2  DESCRIPTION  OF  PROJECT 


a .  Description  of  Dam 

The  Lake  Suzanne  Dam  consists  of  an  earth  embankment 
with  a  concrete  spillway  located  on  the  right  side  of  the  embank¬ 
ment.  From  available  information  (See  Appendix  A),  the  embank¬ 
ment  is  estimated  to  be  about  50  feet  long  and  has  a  maximum 
height  of  about  8  feet.  The  width  of  the  crest  varies  from  10 
to  30  feet.  The  upstream  slope  is  estimated  to  be  about  1  vert¬ 
ical  on  4  horizontal  and  the  downstream  slope,  1  vertical  on  5 
horizontal.  It  should  be  noted  that  during  the  visual  inspection, 
the  left  abutment  and  the  downstream  toe  of  the  embankment  could 
not  be  accurately  located  because  of  flat  topography,  heavy  vege¬ 
tation  and  ground  cover. 

The  spillway  is  about  24  feet  wide,  ungated  and  has 
a  sill  2  feet  wide  and  1.6  feet  below  the  top  of  the  dam.  The 
downstream  face  of  the  spillway  has  two  steps.  The  spillway 
is  flanked  upstream  by  concrete  training  walls. 

A  16-inch  diameter  cast  iron  reservoir  drain  is  located 
near  the  left  end  of  the  spillway.  Discharge  from  the  drain  is 
manually  operated  by  a  worm  gear  mechanism  connected  to  a  gate 
valve  located  downstream  of  the  spillway. 
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The  downstream  channel  of  the  spillway  is  a  natural 
streambed  consisting  of  gravel  and  boulders.  Flow  from  the 
reservoir  drain  empties  into  the  channel. 

b.  Location 

The  dam  is  located  on  Pascack  Brook,  a  tributary  of 
Hackensack  River  and  the  Hudson  River,  approximately  200  feet 
from  the  intersection  of  Suzanne  Drive  and  Vincent  Road  in  the 
northwest  section  of  the  Village  of  Spring  Valley. 

c .  Size  Classification 

The  dam  is  8  feet  high  and  impounds  approximately 
36.4  acre-feet.  Therefore,  the  dam  is  in  the  "small"  size 
category  (less  than  40  feet  in  height) . 

d .  Hazard  Classification 

The  dam  is  classified  as  high  hazard  due  to  several 
homes  located  500  feet  downstream  from  the  dam  and  its  loca¬ 
tion  within  the  Village  of  Spring  Valley. 

e.  Ownership 

Lake  Suzanne  Dam  is  owned  by  Mr.  Morton  Ellish,  4910 
North  Travellers,  Palm  Lane,  Tamarao,  Florida,  Telephone  No. 

(305)  278-5600. 

f .  Purpose  of  Dam 

The  impoundment  provided  by  the  dam  is  for  recreational 

purposes . 


g .  Design  and  Construction  History 

Original  design  and  construction  records  are  not 
available.  The  date  when  the  dam  was  built  is  unknown.  From 
visual  inspection  of  the  dam,  it  appears  that  the  spillway  was 
widened  to  increase  the  discharge  capacity  and  both  spillway 
training  walls  were  repaired.  No  records  are  available  for 
the  spillway  widening  and  training  wall  repairs. 

h .  Normal  Operating  Procedures 

Lake  level  is  maintained  at  the  crest  of  the  spill¬ 
way,  depending  upon  the  inflow  into  the  lake.  At  present, 
the  outflow  from  the  lake  is  over  the  spillway  only.  The 
operating  condition  of  the  reservoir  drain  could  not  be  de¬ 
termined  because  the  owner  or  owner's  representative  was  not 
present  at  the  time  of  the  inspection. 

1.3  PERTINENT  DATA 

a.  Drainage  Area  (sq.  mi.)  1.48 

b .  Discharge  at  Dam 

Maximum  Known  Flood  at  Site  Unknown 

Ungated  Spillway  at  Maximum  Pool,  cfs  130 
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c.  Elevation  (feet  USGS  Datum) 

Top  of  Dam  481.0 

Spillway  Crest-  -1  ■•••*  479.4 

d.  Reservoir 

Length  of  Normal  Pool,  Feet  700 

Surface  Area  of  Maximum  Pool,  Acres  12 

Surface  Area  of  Minimum  Pool,  Acres  8 


e*  Storage ,  Acre-Feet 
Spillway  Crest 
Top  of  Dam 

f .  Dam 
Type 
Length 
Height 
Crest  VJidth 

Side  Slopes 
Upstream: 
Downstream: 

g .  Spillway 
Type 

Crest  Width 

h.  Reservoir  Drain 
Type 

Control 


36.4 

52.4 


Earth 

50  feet  (estimated) 

8  feet  (estimated) 
Varies  from  10  to 
30  feet  (estimated) 

IV : 4H  (estimated) 

IV: 5H  (estimated) 


Uncontrolled  Concrete 
24  feet 


16-Inch  Cast  Iron 
Manually  Operated 
Gate  Valve 


SECTION  2  -  ENGINEERING  DATA 


2.1  GEOLOGY 

Lake  Suzanne  is  located  in  the  Triassic  Lowland  physio¬ 
graphic  province  of  New  York  State.  This  province  includes 
a  sedimentary  rock  sequence,  the  Brunswick  Formation,  over- 
lying  the  Palisade  diabase,  both  of  the  Newark  group.  The 
Brunswick  Formation  consists  of  sandstone,  red  shale  conglo¬ 
merate  and  limestone  conglomerate.  Drainage  in  the  area  is 
to  the  south  and  generally  controlled  by  north-south  joints. 

2.2  SUBSURFACE  INVESTIGATIONS 


No  subsurface  investigation  data  could  be  located  for 
the  dam.  However ,  there  were  three  borings  performed  at  the 
dam  during  Pascack  Brook  improvement  studies  in  1974.  The 
location  and  the  logs  of  borings  are  shown  on  the  drawings 
prepared  by  William  H.  Youngblood  Associates,  Consulting  Engi¬ 
neers  and  Surveyors,  Monsey,  N.Y.  ,  and  are  given  in  Appendix 
A.  The  borings  indicate  that  the  local  soil  is  dense  glacial 
till  consisting  mostly  of  fine  to  medium  sand  with  varying 
proportions  of  gravel  and  silt. 

2.3  DESIGN  RECORDS 

There  are  no  design  data,  construction  drawings  or  design 
memoranda  available  for  the  project  features. 

2.4  CONSTRUCTION  RECORDS 


There  are  no  construction  records  available  for  the 
original  dam  and  subsequent  repairs. 

2.5  OPERATION  RECORDS 


There  are  no  records  for  operation  of  the  reservoir  kept 
by  the  owner.  There  are  no  records  available  of  rainfall  and 
operation  of  the  gate. 

2.6  EVALUATION  OF  DATA 


Existing  information  was  made  available  by  the  owner  (by 
telephone) ,  the  New  York  State  Department  of  Environmental 
Conservation  and  William  H.  Youngblood  Associates,  Consulting 
Engineers  and  Surveyors,  Monsey,  N.Y. 

The  information  obtained  from  available  data  and  the 
visual  inspection  is  considered  adequate  for  this  Phase  I 
inspection  and  evaluation. 
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SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS 

a .  General 

Visual  inspection  of  Lake  Suzanne  Dam  was  made  on 
Thursday,  26  July  1980.  At  the  time  of  the  inspection,  the 
owner  or  owner's  representative  was  not  present.  The  weather 
was  sunny  and  temperature  ranged  between  80-85°F.  Rainfall 
occurred  in  the  area  the  previous  night.  At  the  time  of  the 
inspection,  the  reservoir  level  was  at  spillway  crest  (El.  479.4). 

b.  Embankment 

The  left  abutment  and  the  downstream  toe  of  the  em¬ 
bankment  could  not  be  accurately  located  because  of  flat  topo¬ 
graphy,  heavy  vegetation  and  ground  cover.  However,  from  available 
information,  the  length  of  the  embankment  is  estimated  to  be  about 
50  feet;  the  upstream  and  downstream  slopes  are  about  1  vertical 
and  4  horizontal  and  1  vertical  and  5  horizontal,  respectively. 

The  embankment  appears  generally  to  be  in  good  condition  except 
in  the  vicinity  of  the  spillway-embankment  contact,  where  the 
embankment  fill  downstream  of  the  left  spillway  training  wall 
has  been  eroded  apparently  as  a  result  of  overtopping.  A  portion 
of  the  eroded  area  was  backfilled  with  a  mass  concrete  blanket 
immediately  downstream  of  the  training  wall  leaving  the  remaining 
portion  unrepaired.  In  addition,  subsequent  overtopping  or  run¬ 
off  has  eroded  a  3  foot  wide,  3  foot  deep  gully  between  the 
embankment  and  the  concrete  blanket  (See  Photograph  6) . 

The  horizontal  and  vertical  alignments  of  the  crest 
are  generally  good.  The  crest  is  heavily  covered  with  vegeta¬ 
tion  including  trees,  saplings,  bushes  and  ground  cover. 

The  upstream  slope  above  reservoir  level  is  in  fair 
condition.  The  slope  is  covered  with  vegetation  including 
trees,  saplings  and  bushes. 

The  downstream  slope  of  the  embankment,  which  could 
not  be  accurately  determined,  appears  to  be  in  good  condition. 

The  slope  is  covered  with  vegetation  including  trees,  saplings, 
bushes  and  heavy  ground  cover.  No  seepage  was  observed. 

c.  Spillway 

The  concrete  spillway  which  is  located  on  the  right 
side  of  the  embankment,  appears  to  be  in  generally  good  condi¬ 
tion.  It  appears  that  in  order  to  increase  the  capacity  of 
the  spillway,  portions  of  the  training  walls  at  both  ends  have 
been  removed.  The  sill  in  these  portions  is  irregular  and  is 
about  0.5  to  1  inch  lower  than  the  remainder  of  the  crest.  At 
the  time  of  the  inspection,  flow  was  over  these  portions  (See 
Photograph  4) .  There  is  some  debris  collected  at  the  crest. 
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The  downstream  stepped  face  is  in  good  condition,  except  at 
several  locations  where  it  is  spalled  (See  Photograph  4) .  The 
left  and  right  upstream  training  walls  appear  to  be  in  fair 
condition.  The  entire  upstream  face  of  the  right  wall  above 
the  reservoir  level  is  spalled.  The  top  and  downstream  faces 
of  the  wall  above  the  ground  surface  were  repaired  by  capping 
with  rough,  finished  concrete.  The  entire  upstream  face  of 
the  left  training  wall  above  the  reservoir  level  is  spalled. 

The  condition  of  the  downstream  face  of  the  wall  could 
not  be  determined  because  it  is  covered  by  the  mass  concrete 
blanket. 


There  is  a  wooden  planked  access  bridge  which  spans 
the  spillway  and  the  eroded  area. 

d .  Appurtenant  Structures 

The  reservoir  drain  is  rusted  and  appears  that  it 
has  not  been  operated  for  many  years.  It  is  reported  by  the 
owner  (telephone  conversation)  that  the  drain  is  in  operating 
condition.  However,  the  gate  was  not  operated  because  the 
owner  or  the  owner's  representative  was  not  present  during 
the  inspection. 

e .  Downstream  Channel 

The  channel  immediately  downstream  from  the  spill¬ 
way  is  a  natural  bed  consisting  of  gravel  and  boulders.  There 
is  minor  vegetation  and  debris  in  the  channel.  There  is  some 
vegetation  including  large  trees  on  the  banks,  however,  these 
will  not  impede  discharges  from  the  spillway  drain. 

f .  Abutments 

The  left  abutment  of  the  dam  could  not  be  accurately 
located  due  to  flat  topography,  heavy  vegetation  and  ground 
cover.  No  seepage  was  observed  at  the  left  or  right  abutments. 
At  the  right  abutment-spillway  contact  there  is  a  shallow  gully 
caused  by  surface  runoff  from  the  roadway  and  adjacent  areas 
(See  Photograph  7) . 

g .  Reservoir  Area 

In  the  vicinity  of  the  dam,  there  was  no  evidence 
of  sedimentation,  sloughing,  potentially  unstable  slopes,  or 
other  unusual  conditions  which  would  adversely  affect  the  dam. 

3 . 2  EVALUATION  OF  OBSERVATIONS 

Visual  observations  made  during  the  course  of  the  investi¬ 
gation  reveal  several  deficiencies  which  should  be  corrected 
before  further  deterioration  leads  to  a  hazardous  condition. 

The  deficiencies  and  recommended  measures  to  improve  these 
are  as  follows: 


1.  The  eroded  area  of  the  embankment,  downstream  of 
the  left  spillway  training  wall,  should  be  backfilled  to  the 
level  of  the 'dmbankment  crest. 

2.  The  reservoir  drain  should  be  returned  to  operating 
condition . 

3.  Divert  the  surface  runoff  at  the  right  abutment  away 
from  the  spillway  by  means  of  a  drainage  ditch.  Also  back¬ 
fill  the  gully  to  the  level  of  the  right  abutment. 

4.  Remove  brush  and  trees  from  the  crest,  embankment 
slopes,  and  from  the  downstream  channel.  Provide  a  program  of 
periodic  cutting  and  mowing  of  the  embankment  surfaces  and 
the  downstream  channel. 

5.  The  debris  from  the  downstream  channel  and  at  the 
spillway  crest  should  be  removed  and  hauled  away.  Provide 
a  program  of  periodic  inspection  and  removal. 

6.  Provide  a  program  of  periodic  inspection  and  main¬ 
tenance  of  the  dam  and  appurtenances  including  yearly  operation 
and  lubrication  of  the  reservoir  drain  system.  Document  this 
information  for  future  reference.  The  aforementioned  emergency 
action  plan  should  be  maintained  and  updated  periodically  during 
the  life  of  the  structure. 
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SECTION  4  -  OPERATION  AND  MAINTENANCE  PROCEDURES 


4.1  PROCEDURES 

There  are  no  formal  operation  procedures  for  the  project 
The  discharges  from  the  reservoir  are  uncontrolled. 

4.2  MAINTENANCE  OF  DAM 

There  is  no  operation  and  maintenance  manual  for  the 
dam.  The  maintenance  of  the  dam  is  inadequate  as  evidenced 
by  the  condition  of  the  reservoir  drain,  erosion  of  the 
embankment  downstream  of  the  left  training  wall  and  heavy 
vegetation  on  the  embankment  slopes  and  crest. 

4.3  WARNING  SYSTEM  IN  EFFECT 

There  is  no  warning  system  in  effect  or  in  preparation. 

4 . 4  EVALUATION 


The  operation  and  maintenance  of  Lake  Suzanne  is  con¬ 
sidered  inadequate  as  noted  in  Section  3,  "Visual  Inspection". 


SECTION  5  -  HYDROLOGIC/HYDRAULIC 


5 . 1  DRAINAGE  AREA  CHARACTERISTICS 

Lake  Suzanne  Dam  is  located  in  the  northwest  section  of 
the  Village  of  Spring  Valley,  Rockland  County,  New  York,  Hydro- 
logic  Unit  Code  02030103.  The  watershed  contributing  to  the 
reservoir  is  1.48  square  miles,  varying  in  relief  from  a  lake 
elevation  of  480  to  about  700  feet  MSL.  Land  cover  is  approxi¬ 
mately  30  percent  woods  and  orchards  and  70  percent  urban  and 
suburban. 

5.2  ANALYSIS  CRITERIA 


The  analysis  of  Lake  Suzanne  Dam  was  performed  using  the 
U.S.  Army  Corps  of  Engineers  HEC-1  DB  computer  program  (Ref.  1). 

The  Probable  Maximum  Precipitation  (PMF)  was  taken  from  Hydro¬ 
meteorological  Report  No.  33  (Ref.  4)  and  distributed  by  the 
standard  EM  1110-2-1411  method  (Ref.  6).  A  unit  hydrograph 
was  developed  using  the  Snyder  method,  and  coefficient  values 
of  Ct  =  2.7  and  Cp  =  0.703.  The  loss  rates  assumed  were  an 
initial  loss  of  2  inches  and  a  constant  loss  rate  of  0.05  inches 
per  hour,  and  resulted  in  an  excess  rainfall  of  22.33  inches  in 
72  hours  with  a  total  loss  of  3.02  inches,  and  a  PMF  peak  inflow  of 
3207  cfs. 

5.3  SPILLWAY  CAPACITY 

The  spillway  is  24  feet  in  length  with  a  crest  width  of 
about  2  feet  at  El  479.4,  1.6  feet  below  the  top  of  the  dam. 

The  computed  maximum  discharge  capacity  of  the  spillway  is 
130  cfs. 

5.4  RESERVOIR  CAPACITY 

The  normal  capacity  of  Lake  Suzanne  is  reported  to  be 

36.4  acre-feet.  Surcharge  storage  between  El  479.4  (spill¬ 
way  crest  elevation)  and  the  top  of  the  dam,  El  481,  is  16 
acre-feet  which  is  equivalent  to  0.2  inches  of  runoff  over 
the  entire  basin.  Maximum  capacity  of  the  reservoir  is  52.4 
acre-feet . 

5.5  FLOODS  OF  RECORD 

There  are  no  records  of  floods  available. 

5.6  OVERTOPPING  POTENTIAL 

The  potential  of  the  dam  being  overtopped  was  investiga¬ 
ted  on  the  basis  of  the  spillway  capacity  and  the  available 
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surcharge  to  meet  the  computed  design  flood  inflows.  Analysis 
indicates  the  spillway  does  not  have  sufficient  capacity  for 
one-half  the  Probable  Maximum  Flood  (PMF) ,  and  overtopping 
would  occur  for  all  storm  events  exceeding  4  percent  of  the 
PMF. 


The  PMF,  routed  through  the  lake  resulted  in  a  peak  out¬ 
flow  of  3182  cfs  and  a  corresponding  surface  elevation  of 
484.31,  3.31  feet  over  the  dam.  One-half  PMF  routed  through 
the  lake  resulted  in  a  peak  outflow  of  1591  cfs  and  a  corres¬ 
ponding  surface  elevation  of  483.43,  2.43  feet  over  the  dam. 

5.7  EVALUATION 


The  dam  does  not  have  sufficient  spillway  capacity  to 
pass  either  the  PMF  or  one-half  the  PMF  without  overtopping 
of  the  dam.  The  overtopping  could  cause  the  failure  of  the  dam, 
thus  significantly  increasing  the  hazard  to  loss  of  life  down¬ 
stream.  Therefore,  the  spillway  is  assessed  as  being  "seriously 
inadequate"  and  the  dam  is  assessed  as  unsafe,  non  emergency. 
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SECTION  6  -  STRUCTURAL  STABILITY 


•  •  • 

6 . 1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observation 

visual  observation  did  not  indicate  any  serious 
structural  problems  with  the  dam.  The  observed  erosion  of 
embankment  fill  at  the  spillway  contact  are  not  detrimental 
to  the  dam’s  stability  or  safety  at  the  present  time. 

b.  Design  and  Construction  Data 

There  are  no  design  computations  or  other  data  per¬ 
taining  to  the  structural  stability  of  the  dam  available. 

There  are  two  drawings  prepared  as  part  of  the  Pascack  Brook 
improvement  studies  by  William  H.  Youngblood  Associates,  Con¬ 
sulting  Engineers  and  Surveyors,  Monsey,  New  York.  The  draw¬ 
ings  show  the  topography  of  the  dam  site  and  subsurface  explorations. 

c .  Stability  Analysis 

Since  there  are  no  contract  drawings  or  documents 
available  showing  the  full  geometry  and  the  extent  of  the 
spillway  section,  the  primary  source  of  structural  and  sub¬ 
surface  information  used  in  the  stability  analysis  is  as 
follows : 


1.  The  crest  and  downstream  face  surface  geometry 
of  the  exposed  spillway  was  measured  during  the  inspection 
using  approximate  methods  (See  sketch  of  the  spillway  section 
in  Appendix  A) . 

2.  Other  geometry  of  the  non-exposed  spillway  struc¬ 
ture  and  subsurface  information  was  obtained  from  available 
data  prepared  by  William  H.  Youngblood  Associates. 

The  following  table  shows  the  results  of  the  struc¬ 
tural  stability  analysis  of  the  spillway  section.  The  compu¬ 
tation  for  the  analysis  is  given  in  Appendix  E. 


Loading  Condition 

Location  of 
Resultant 

Sliding  F.S. 

(See  Appendix  E) 

a. 

Normal  loading  condition, 
reservoir  level  at  spill¬ 
way  crest,  no  ice  load 

1.3  feet  out¬ 
side  middle 
third 

0.95 

b. 

Normal  loading  condition, 
reservoir  level  at  spill¬ 
way  crest,  with  ice  load 

15  feet  out¬ 
side  middle 
third 

0.27 

c. 

Unusual  loading:  flood 
level  equal  to  1/2  PMF 
at  gravity  section 

3.5  feet  out¬ 
side  middle 
half 

0.35 
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Loading  Condition 


Sliding  F.S. 

(See  Appendix  E) 


d.  Extreme  loading:  flood 
level  equal  to  PMF  at 
the  gravity  section 

e.  Unusual  loading:  reser¬ 
voir  level  at  spillway 
crest,  and  earthquake 
forces 


Location  of 
Resultant 

8.06  feet  out¬ 
side  middle 
half  0.28 

1.25  feet  out¬ 
side  middle 
half 

0.86 


The  results  of  the  structural  analysis  indicates 
that  the  stability  of  the  spillway  section  against  overturning 
and  sliding  are  inadequate  for  all  loading  cases. 


Since  there  is  a  lack  of  information  regarding  the 
exact  geometry  of  the  spillway,  foundation  conditions  and  the 
extent  and  magnitude  of  the  uplift  pressure  under  the  spill¬ 
way,  the  structural  stability  analysis  could  not  be  accurately 
assessed  with  any  reliability.  It  is  therefore  recommended 
that  in  conjunction  with  the  hydraulic/hydrologic  studies,  a 
more  detailed  structural  stability  analysis  be  performed. 

Field  investigations  should  be  carried  out  to  obtain  additional 
information  regarding  the  uplift  pressure  within  and  under  the 
base  of  the  spillway;  the  quality  of  the  foundation;  the  geo¬ 
metry  and  extent  of  the  spillway  structure;  and  the  condition 
of  the  non-exposed  concrete.  The  information  should  then  be 
incorporated  into  a  more  detailed  structural  stability  evalu¬ 
ation. 

d .  Operating  Records 

There  are  no  records  of  the  regulating  gate  operation. 

e .  Post-Construction  Changes 

There  are  no  recorded  post-construction  changes. 

f .  Seismic  Stability 

The  dam  is  located  in  Seismic  Zone  1  in  accordance 
with  Phase  I  recommended  guidelines.  However,  based  on  the 
past  earthquake  experience  in  the  area,  the  New  York  State 
Geological  Survey  considers  the  area  to  be  in  Seismic  Zone  2. 
Based  on  this  assessment,  the  dam  is  considered  to  be  in 
Seismic  Zone  2.  The  results  of  the  seismic  stability  are 
described  in  Section  6.1c. 
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SECTION  7  -  ASSESSMENT/RECOMMENDATIONS 


7.1  ASSESSMENT 

a .  Safety 

Examination  of  available  documents  and  a  visual  in¬ 
spection  of  the  dam  and  the  appurtenant  structures  did  not 
reveal  conditions  which  constitute  an  immediate  hazard  to 
human  life  or  property.  However,  the  dam  has  some  deficiencies 
which  require  further  investigation  and  remedial  action. 

Using  the  Corps  of  Engineers  screening  criteria 
for  review  of  spillway  adequacy,  it  has  been  determined  that 
the  dam  would  be  overtopped  for  all  storms  exceeding  approxi¬ 
mately  4  percent  of  the  PMF .  The  overtopping  of  the  dam  could 
cause  the  erosion  of  both  abutments  and  the  downstream  face 
of  the  dam,  particularly  in  the  vicinity  of  the  spillway- 
embankment  contact  resulting  in  dam  failure,  thus  significantly 
increasing  the  hazard  to  loss  of  life  downstream.  The  spillway 
is  therefore  adjudged  as  "seriously  inadequate"  and  the  dam  is 
assessed  as  unsafe,  non-emergency. 

The  classif ication  of  "unsafe"  applied  to  a  dam  be¬ 
cause  of  a  "seriously  inadequate"  spillway  is  not  meant  to 
connote  the  same  degree  of  emergency  as  would  be  associated 
with  an  "unsafe"  classification  applied  for  a  structural  de¬ 
ficiency.  It  does  mean,  however,  that  based  on  an  initial 
screening  and  preliminary  computations ,  there  appears  to  be 
a  serious  deficiency  in  spillway  capacity  so  that  if  a  severe 
storm  were  to  occur,  overtopping  and  failure  of  the  dam  would 
take  place,  significantly  increasing  the  hazard  to  loss  of  life 
downstream  from  the  dam. 

The  results  of  the  stability  analysis  indicates  that 
the  stability  of  the  spillway  against  overturning  and  sliding 
are  inadequate  for  all  loading  cases. 

b.  Adequacy  of  Information 

The  information  and  data  available  were  adequate 
for  performance  of  this  investigation,  except  as  noted  in 
Section  6.1c. 

c .  Need  for  Additional  Investigations 

Since  the  spillway  is  considered  to  be  "seriously 
inadequate" ,  additional  hydrologic/hydraulic  investigations 
are  required  to  more  accurately  determine  the  site  specific 
characteristics  of  the  watershed.  After  the  in-depth  hydrologic/ 
hydraulic  investigations  have  been  completed,  remedial  measures 
must  be  initiated  to  provide  spillway  capacity  sufficient  to 
discharge  the  outflow  from  the  1/2  PMF  event.  In  addition,  an 
investigation  of  the  structural  stability  of  the  spillway  portion 
of  the  dam  is  required. 
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d .  Urgency 

The  additional  hydrologic/hydraulic  investigations 
and  the  stability  investigation  which  are  required  must  be 
initiated  within  3  months  from  the  date  of  notification. 

Within  12  months  of  notification,  remedial  measures  as  a  re¬ 
sult  of  these  investigations  must  be  initiated,  with  completion 
of  these  measures  during  the  following  year.  In  the  interim, 
develop  an  emergency  action  plan  for  the  notification  of  down¬ 
stream  residents  and  proper  governmental  authorities  in  the 
event  of  overtopping,  and  provide  round-the-clock  surveillance 
of  the  dam  during  periods  of  extreme  runoff.  The  other  pro¬ 
blem  areas  listed  below  must  be  corrected  within  1  year  from 
notification . 

7 . 2  RECOMMENDED  EgASUWES 

1.  Backfill  the  eroded  area  of  the  embankment  down¬ 
stream  of  the  left  spillway  training  wall  (spillway-embankment 
contact) . 

2.  The  reservoir  drain  should  be  returned  to  opera¬ 
tional  condition. 

3.  Backfill  the  gully  at  the  right  abutment  and 
divert  surface  runoff  from  pavement  and  adjacent  areas  away 
from  the  right  abutment. 

4.  Remove  all  brush  and  trees  from  the  crest,  embank¬ 
ment  slopes  and  downstream  channel.  Provide  a  program  of  periodic 
inspection  and  cutting  and  mowing  of  the  embankment  surfaces  and 
the  downstream  channel. 

5.  Remove  debris  from  the  downstream  channel  and  at 
the  spillway  crest.  Provide  a  program  of  periodic  inspection 

and  removal. 


6.  Provide  a  program  of  periodic  inspection  and 
maintenance  of  the  dam  and  appurtenances  including  yearly 
operation  and  lubrication  of  the  reservoir  drain  system. 
Document  this  information  for  future  reference.  The  afore¬ 
mentioned  emergency  action  plan  should  be  maintained  and  up¬ 
dated  periodically  during  the  life  of  the  structure. 
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MINOR  DEBRIS  COLLECTED  AT  CREST. 


5. 


VIEW  OF  REGULATING  CONTROL  FOR  RESERVOIR 
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6.  VIEW  AT  CONTACT  BETWEEN  DOWNSTREAM  FACE  OF 
LEFT  SPILLWAY  TRAINING  WALL  AND  THE  EMBANK¬ 
MENT.  NOTE  EROSION  OF  EMBANKMENT  FILL. 
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VIEW  OF  RIGHT  ABUTMENT.  NOTE  GULLY  CAUSED 
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